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Observations made on board the barque “ Cassandra,” by 
Captain D. S. Cromarty. 

1886, May 2, 9 h 25 111 , G-.M.T.; Lat. 6° 16' S.; Long. 29 0 44' 
W. Comet’s position as follows :— 


Nucleus to Bigel 
„ Capella 

„ Canopus 


O / 

10 45 
35 04 
54 52 


Ephemerides of the Satellites of Saturn , 1886-87. By A. Marth. 

(Continued from p. 486.) 

Differences of Right Ascension and Declination between the three outer 
Satellites and the centre of Saturn . 


Titan. 


Hyperion . 


lapetus . 


Greenwich 

Noon. 

a 6 A.. 

S-D. 

a 7 —A. 

8,-D. 

a, —-A. 

S 8 - 

-D. 

1886. 

s 

11 

S 

„ n 

s 


// 

Nov. 20 

+ 8*02 

~53'0 

+ 6-99 

- 86-4 

+ 0-43 

+ 

90*2 

21 

+11-87 

— 26-2 

+ 10-95 

- 68-8 

- 2-93 

+ 

84-5 

22 

+13-93 

+ 4'7 

+ X4'23 

- 46-8 

628 


78-2 

23 

+ 13-81 

+ 35-0 

+ 16-57 

— 216 

- 9‘59 

+ 

71-4 

24 

+11-48 

+ 597 

+ 1775 

+ 5'2 

1286 


64-0 

25 

+ 7-24 

+ 74-6 

+ I7-57 

+ 317 

-16-05 

+ 

56-2 

26 

+ 177 

+ 77-1 

+ 15-92 

+ 55-6 

19-14 


47-9 

27 

— 401 

+ 66-6 

+12-77 

+ 74’3 

— 22-10 

+ 

393 

28 

- 9-15 

+ 45" 1 

+ 8-29 

+ 85-4 

24-93 


3°"4 

29 

-12-83 

+16-2 

+ 285 

+ 86-7 

- 27-59 

+ 

2I-I 

30 

-14-52 

-153 

- 2-94 

+ 77'5 

30-06 


11-7 

Dec. 1 

—14-02 

- 44'7 

- 8-38 

+ 58-4 

- 32-34 

+ 

2-1 

2 

- 11-45 

-677 

—12-78 

+ 31-9 

34-39 

- 

7-5 

3 

- 7 23 

— 8i-i 

-15-69 

+ i -5 

-36-21 

— 

17-2 

4 

- 1-97 

-830 

—16-90 

— 29-2 

37-78 


26-8 

5 

+ 3-58 

- 73 ' 1 

-16-43 

- 57'3 

- 39-09 

— 

36-2 

6 

+ 8-63 

- 52-7 

-14-51 

— 8o - 4 

40-13 


45-5 

7 

+12-42 

-24-5 

— 11-41 

- 97-1 

—40-89 

— 

54'5 

8 

+ 14-34 

+ 7-5 

- 7'47 

—106-9 

41-37 


63-2 

9 

+14-01 

+ 38-4 

- 3-00 

-109-3 

-41-56 

- 

7 i -5 

10 

+ 11-41 

+ 63-2 

+ 1-68 

-104-7 

41-46 


79-4 

11 

+ 6-92 

+ 77-6 

+ 6-27 

- 93-4 

-41-07 

- 

86-8 

12 

+ 1*25 

+ 79 ‘o 

+10-47 

- 76-3 

40-39 


93-6 

13 

- 4-64 

+ 67-1 

+14-02 

- 54'3 

- 39*43 

— 

998 
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Mr. Mwth, Ephemerides of 


XLVI. 9, 

Greenwich . . _ 

Noon. 

a„-A. 

s-v. 

a*—A. 


a 8 —A. 

$S-D. 

1886 . 

Dee. 14 

s 

- 977 

1/ 

+ 44-1 

s 

+1664 

// 

- 28 6 

S 

38-20 

105*4 

is 

-I 3-35 

+ I 3-9 

+1812 

- 09 

-36-71 

-110*3 

16 

-14-85 

-186 

+ l8"22 

+ 27-0 

34-96 

1145 

17 

—14-10 

-48-5 

+ 1682 

+ 52-7 

-3297 

-117-9 

18 

—1428 

-71-4 

+ 13-88 

+ 73-6 

30-75 

120-5 

19 

- 6-83 

—84-1 

+ 9-52 

+ 87-0 

-28-33 

—122-4 

20 

- 1-41 

-84-8 

+ 4-09 

+ 90-7 

2571 

123-4 

21 

+ 423 

- 73-6 

— 1-84 

+ 83-4 

-22-91 

-123*7 

22 

+ 927 

-517 

- 7 54 

+ 65-5 

1996 

123*1 

23 

+12-94 

— 22-1 

- 1230 

+ 394 

-16-87 

— 121-7 

24 

+14-65 

+ io-8 

-I 5 - 6 o 

+ 

00 

1367 

119-6 

25 

+14-05 

+ 42-2 

-I 7 -I 5 

- 23-8 

-10-37 

— II6-6 

26 

+11-18 

+ 66-7 

— 16-98 

- 53 6 

7-00 

112-9 

27 

+ 6-38 

+ 80-3 

-I 5-26 

- 787 

- 3-58 

-108*4 

28 

+ 0-63 

+ 80-4 

—12-28 

- 97-5 

— 0-14 

103*2 

29 

- S 3 I 

+ 67-0 

- 8-37 

— 109-0 

+ 3-31 

- 97 3 

30 

-10-38 

+ 42-4 

- 3-86 

-113-1 

6-75 

90-8 

31 

1887. 

- 13-78 

+ 11*0 

+ 0-89 

-1097 

+ 10-15 

- 83-7 

Jan. 1 

-15-03 

-22-3 

+ 5"6o 

- 99-3 

13-48 

76-0 

2 

—1402 

- 52-4 

+ 9-96 

— 82-7 

+1674 

- 67*8 

3 

-10-94 

- 74-8 

+1369 

- 60-8 

19-89 

59 -i 

4 

— 6-29 

-86-5 

+1653 

- 34-9 

+ 22-92 

- 50-0 

5 

- 0-74 

-86-o 

+ l8*23 

- 6-6 

25-82 

40*5 

6 

+ 4 - 9 i 

- 73-3 

+ 18-57 

+ 22-2 

+ 28-56 

- 30-8 

7 

+ 986 

- 49-9 

+17*41 

+ 49-2 

31-12 

20*8 

8 

+ 13-34 

— 19-2 

+1469 

+ 71*9 

+ 33-50 

— 10-7 

9 

+ 14-80 

+ 14-4 

+ 10-51 

+ 87-4 

35-68 

- 0*4 

10 

+ 13-93 

+ 45-8 

+ 517 

+ 93’3 

+ 37-64 

+ 99 

11 

+10-79 

+ 69-8 

- 0-77 

+ 87-9 

3937 

20-2 

12 

+ 5-86 

+ 82*3 

- 6-62 

+ 71-6 

+ 40-87 

+ 30*5 

13 

— 0-06 

+ 80-9 

-11-63 

+ 46-1 

42-12 

40-6 

14 

- 5-96 

+ 65-9 

- 15-22 

+ 15-0 

+ 43*11 

+ 50-5 

IS 

- io*88 

+ 40-0 

-1709 

- 179 

43-84 

6o*i 

16 

—14-06 

+ 77 

-17-18 

- 49-1 

+ 44*30 

+ 69*4 

17 

-15-04 

—26-0 

-15-68 

- 75-8 

44-50 

78-3 

18 

- 13-76 

- 55-8 

— 1286 

— 96-2 

+ 44-43 

+ 86-8 

19 

— 10-46 

- 77-4 

- 9 06 

-1093 

44-08 

94*8 

20 

- 5-66 

-88-o 

— 4-62 

-114-8 

+ 43-47 

+ 102-2 
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Greenwich 

Noon. 

o s -A. 

6 e”D. 

a,—A. 

5 ,-D. 

« 8 —A. 

S 3 —D. 

1887. 

s 

u 

s 

n 

s 

11 

Jan. 21 

— o-o6 

-86-1 

+ 0-13 

— II2-7 

42-59 

I09-0 

22 

+ 5'54 

— 72-0 

+ 4-87 

-I 03-3 

+41-45 

+ II 5-2 

23 

+10-34 

- 47-5 

+ 9-30 

- 87-5 

40-05 

1207 

24 

+13-60 

— 16-o 

+ 13-14 

- 66-2 

+ 38-41 

+ I 25-4 

25 

+ 14-78 

+ 17-9 

+16-12 

— 40-6 

36-53 

129-4 

26 

+ 13-63 

+ 49-0 

+18-00 

- 12-3 

+ 34-42 

+ I32-6 

27 

+1028 

+ 72-1 

+18-57 

+ 169 

32-10 

134-9 

28 

+ 5 ’ 2 i 

+ 83-2 

+17-66 

+ 447 

+ 29-58 

+ I 36-4 

29 

— 0-72 

+ 80-4 

+ 15-21 

+ 68-6 

26-88 

137-0 

30 

- 6-52 

+ 64*1 

+ 1129 

+ 85-7 

+ 24-01 

+ 136-7 

31 

-11-25 

+ 37-2 

+ 616 

+ 93-6 

2099 

135-6 

Feb. 1 

— 14-16 

+ 4-3 

+ 0-32 

+ 90-5 

+17-84 

+ 133-6 

2 

-14-87 

—29-2 

- 5'54 

+ 76-1 

14-58 

1307 

3 

- 13-35 

- 58-4 

—10-69 

+ 52-1 

+ 1123 

+ 1269 

4 

- 9 88 

-79-1 

-14-52 

+ 21-6 

7-82 

I22'3 

5 

- 5-00 

-88-4 

— 16-67 

- 113 

+ 4-36 

+ ii6‘8 

6 

+ 0-58 

-85-2 

— 17-06 

- 43 'i 

+ o-88 

1 io-6 

7 

+ 606 

-69-9 

— 1583 

- 70 9 

— 2-60 

+ 1036 

8 

+ io-66 

-44-6 

-13-25 

— 926 

6-o6 

95 9 

9 

+ 13-67 

— 127 

- 9-64 

-107-1 

- 9'46 

+ 87-5 

10 

+ 14-59 

+ 21*0 

- 5’35 

— 1140 

1279 

78-6 

11 

+ 13-21 

+ 51‘4 

— 071 

-1 133 

-1603 

+ 69-1 

12 

+ 9-69 

+ 733 

+ 3‘97 

-1053 

19-14 

59 " 1 

13 

+ 4’57 

+ 83-1 

+ 8-39 

— 90-8 

— 22-12 

+ 48-7 

14 

- 1-30 

+ 78-9 

+12-27 

— 7°"6 

2+93 

37-9 

15 

- 6*94 

+ 61 -6 

+ 15-35 

— 46-0 

- 27 -S 7 

+ 269 

16 

-H -43 

+ 34 ‘i 

+17-40 

- 18-3 

30-00 

157 

17 

-1409 

+ 1-2 

+ 18-20 

+ io-6 

— 32-22 

+ 4'4 

18 

-14-56 

- 31-8 

+17-59 

+ 38-6 

34-21 

- 69 

19 

-12-85 

—600 

+15-49 

+ 63-2 

- 35-95 

- 181 

20 

— 9-28 

- 79-5 

+ 11-92 

+ 8i-8 

37-43 

29-3 

21 

- 4-39 

-87-6 

+ 7-11 

+ 916 

- 38-65 

— 40-2 

22 

+ i-ii 

-83-4 

+ 1-52 

+ 90-9 

39-60 

50-8 

23 

+ 6-43 

- 67‘3 

— 4-26 

+ 79'0 

-40-27 

— 6i-i 

24 

+ io-8o 

—41-6 

- 9-47 

+ 57-2 

40-66 

70-9 

25 

+ I 3-57 

- 9-8 

-13-50 

+ 28-3 

—40-76 

- 80-3 

26 

+14-26 

+ 23-3 

-15-94 

- 3‘9 

40-58 

89-0 

27 

+ 1271 

+ 527 

-16-66 

- 35-6 

—40-12 

- 97-1 

28 

+ 9‘io 

+ 73-4 

-I 5-78 

- 63-8 

39-39 

1046 
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Mr. Marth, Ephemerides of 


XLYI. 9, 

1^1 

Greenwich 

Noon. 

A. 

S.-D. 

5 ,—‘D, 

a a —A. 

S s -D. 

i^i 

i -‘i 

[co[ 

1887. 

Mar. 1 

s 

+ 4'00 

+ 81-9 

a a 

-13-52 - 86-5 

-38-40 

11 

-III-3 

■Sli 

iS, 

2 

- 175 

+ 76-7 

— 10-21 —102-4 

37-15 

II 7-2 

■oo 1 

lool 

3 

— 7-20 

+ 587 

— 617 —II 0 8 

- 35-65 

— 122-4 

1 1 

4 

-”•45 

+ 31-2 

- I72 —III -7 

3392 

126-7 


5 

-I 3-87 

— 1*2 

+ 2-83 - IO5-5 

-31-97 

- 1301 


6 

-14-15 

- 33*4 

!>. 

On 

1 

00 

2981 

132-6 


7 

-12-32 

— 607 

+ 11-07 - 74'3 

-27-46 

-I 34‘3 


8 

- 8-71 

-78-9 

+ I 4' 2 5 - 51-1 

24-95 

I 35 'I 


9 

- 3-88 

-85-9 

+ 16-48 — 24-7 

—22-28 

- 135-0 


10 

+ 1-48 

— 80*9 

+ ! 7-54 + 3‘3 

19-48 

I 34 -I 


11 

+ 6-62 

-64-4 

+ 17-28 + 30-9 

-16-57 

-1322 


12 

+10-78 

-38-7 

+ 1 5"59 + 55‘9 

13-56 

1295 


13 

+13-34 

- 7-5 

+12-46 + 75-6 

—10-48 

— 1261 


14 

+ 13-86 

+24-8 

+ 8-o8 + 87-4 

735 

121-9 


IS 

+ 12-20 

+ 53-0 

+ 281 + 89-3 

— 418 

— I169 


16 

+ 8-57 

+ 72-6 

- 2-78 + 80-5 

— roo 

111*2 


17 

+ 3*55 

+ 8o-o 

- 8-oo + 61-5 

+ 218 

— IO48 


18 

— 2-06 

+ 74‘i 

— 12-20 + 35-0 

5'33 

97-8 


19 

- 7-30 

+ 55’9 

-14-96 + 4-4 

+ 8-43 

- 90-3 


20 

-11-33 

+ 28-7 

— 16-07 - 26-7 

11-46 

82-3 


21 

-I3-57 

- 31 

-I5-6I - 550 

+ 14-42 

- 73-8 


22 

-13 7i 

-34'2 

-1376 - 78-4 

17-28 

64-9 


23 

— 11-82 

— 6 o-2 

-10-82 -95-5 

+ 2003 

- 55-6 


24 

— 8-24 

-77-4 

- 7-10 - 105 5 

2265 

46-1 


25 

- 3-5° 

-83-6 

— 2-91 —108-4 

+ 25 13 

- 36-3 


26 

+ 1-71 

-78-1 

+ 1-46 -104-3 

27A5 

26-4 


27 

+ 6-66 

-61-5 

+ 571 - 937 

+ 2960 

— 16-4 


28 

+10-64 

-362 

+ 9-60 - 77-3 

3I-58 

- 6-3 


29 

+ 13-03 

- 57 

+ 12-88 — 56-3 

+ 33'37 

+ 3-8 


30 

+ 13-43 

+ 2S’S 

+ I5-32 - 31-6 

34*95 

13-8 


3i 

+ 11-73 

+ 52-6 

+ 16-66 — 4-9 

+ 36-33 

+ 23-7 


April 1 

+ 8-14 

+ 71-0 

+ i6'8o + 22'0 

37-5o 

33-4 


2 

+ 3-22 

+ 77-6 

+ I5-57 + 47-0- 

+ 38-45 

+ 42-8 


3 

— 2-22 

+ 71-3 

+ 12-96 + 67-7 

39-18 

5i-9 


4 

- 7-27 

+ 53'3 

+ 9-06 + 81-5 

+ 39-68 

+ 60-7 


5 

— II-I2 

+ 26-6 

+ 4-19 + 86-2 

3995 

69-1 


6 

-13-21 

- 4-2 

- r15 + 807 

+ 39-99 

+ 77-i 


7 

-13-28 

-34'2 

- 6-33 + 65-1 

39 ‘ 8 i 

84-5 


8 

-H-39 

-59'1 

— 10-70 + 41-5 

+ 39-40 

+ 9i-5 


9 

- 7-87 

-75'4 

-1379 + 130 

38-77 

97‘9 
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S °3 

ic^i 

i^i 

ll X> 1 

Greenwich 

Noon. 

a s —A. 

«e-D. 

ay—A. 

S,-D. 

a s -A, 

8.-D. 

i^r i 

1887. 

s 

// 

s 

n 

s 

// 

Jco J 

April 10 

“ 3'25 

— 8ro 

-*574 

- 16-8 

+ 37-92 

+ 103*6 

■ §i 

IX 

+ i- 8 i 

— 75 ‘ 2 

— 1535 

- 44'9 

36-85 

108*7 

,S, 

v£> 

■oo 1 

12 

+ 6-59 

-58-9 

-1397 

- 68-9 

+ 35-57 

+ 113*2 

1 ' 1 1 

!3 

+ 10*40 

- 34’2 

-11-47 

- 87-1 

34-10 

117*0 


14 

+12*68 

- 4-6 

- 8-13 

- 98-9 

+ 32-43 

+ 120*1 


15 

+13*02 

+ 25-5 

- 4-24 

-103-8 

30-58 

122*5 


16 

+ 11*32 

+ 5 I-S 

— 009 

—101*9 

+ 28-55 

+ 124*1 


17 

+ 7*80 

+ 69-0 

+ 4-04 

_ 93-8 

26-36 

125*0 


18 

+ 3 *°i 

+ 75 ‘i 

+ 7-92 

— 8o-o 

+ 24-03 

+ 125*1 


19 

— 2*26 

+ 68-6 

+ 1129 

— 61-2 

21-57 

124*5 


20 

- 7 *i 4 

+ 50-9 

+ r 3'93 

- 38 6 

+18-98 

+123*1 


21 

-10-85 

+ 25-1 

+ 15-62 

- 137 

1629 

121*0 


22 

-12-85 

- 47 

+ 16-18 

+ 12-4 

+ i 3 - 5 t 

+ ii 8 *i 


23 

— 1289 

- 33-6 

+ 15-46 

+ 37 ‘ 2 

io-66 

114*6 


24 

— 11*04 

— 57-5 

+ i 3 - 39 

+ 58-6 

+ 7-75 

+ 110*4 


2 5 

— 7*61 

— 73-0 

+ 10-04 

+ 74'2 

4-80 

105*5 


26 

- 3*12 

— 78-2 

+ 5 ‘62 

+ 81-7 

+ 1-84 

+ 100*0 


27 

+ 1*78 

-72-4 

+ 0-57 

+ 797 

— I-I2 

93*9 


28 

+ 6*42 

- 56-5 

- 473 

+ 67-8 

- 4-07 

+ 87-3 


29 

+ 10*12 

-32-6 

- 9 -c »5 

+ 477 

698 

8o - i 


3 ° 

+ 12*32 

- 4-0 

-12-47 

+ 21-6 

~ 9-83 

+ 72-5 


May 1 

+12-65 

+ 25-0 

- 14-48 

- 6-7 

I2-6l 

64-5 


2 

+10-99 

+ 50-0 

-15-01 

- 34 ' 2 

-1571 

+ 56-2 


3 

+ 7-56 

+ 66-7 

— 14-16 

- 58-5 

17-89 

47-5 


4 

+ 2-91 

+ 72-4 

— 12-14 

- 77‘8 

-20-35 

+ 38-6 


5 

— 2‘2I 

+ 66-1 

— 922 

— 91-2 

22-67 

29-5 


6 

- 6-95 

+ 48-9 

- 5-67 

- 987 

-24-83 

+ 20-3 


7 

-10-56 

+ 23-9 

— 1-76 

- 98 9 

26-82 

ii-o 


8 

-1251 

- 47 

+ 2-25 

- 937 

-28-63 

+ 17 


9 

-12-56 

— 32-6 



30-25 

- 7-6 


10 

-10-77 

- 55-5 



-31-67 

— 167 


11 

- 7-45 

- 70-5 



32-88 

25-6 


12 

- 3 09 

- 75'5 

, 


- 33-86 

- 34-3 


13 

+ i-68 

-69-9 



34-63 

42-7 


14 

+ 6-20 

- 54'5 



- 35-17 

- 50-8 


15 

+ 982 

- 3 i -4 



35‘47 

58-5 


16 

+11-99 

- 39 



- 35-54 

- 65-8 


17 

+ 12-33 

+ 24-2 



3579 

72-5 


18 

+10-74 

+ 48-3 



— 35 - 0 1 

- 78-6 


p p 
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504 Mr. Marth, Bphemeri of xlvi. 9, 

TUphemeris of the Satellite of Neptune , 1886-87. By A. Marik. 


U-reenwicn 

Noon. 

P' 

a 

& 

tt- u 

Diff. 

U 

B 

1886. 

O 

a 

u 

0 

0 

0 

0 

Sept. 30 

323-87 

16-78 

oc 

6 

35-96 

61242 

131-25 

-28-77 

Oct. 10 

32373 

16-85 

8-09 

288-38 

•37 

131-44 

28-70 

20 

3 2 3'54 

16-90 

8-ro 

18075 

‘33 

I 3 X -67 

2862 

30 

323 - 3 S 

16-94 

8 09 

73-08 

•30 

I 3 I 93 

28-53 

Nov. 9 

323-12 

16-97 

8-o8 

325-38 

•28 

132-22 

2842 

19 

322-89 

16-97 

8-05 

217-66 

•27 

132-51 

28-31 

29 

322-67 

16-96 

8-oi 

10993 

•27 

132-80 

28-19 

Dec. 9 

322-46 

16-93 

7-97 

2-20 

•29 

133-08 

28-08 

19 

322-27 

16-89 

7-92 

254-49 

•32 

13333 

27-97 

29 

322-10 

16-83 

7-87 

146-81 

*36 

133-55 

27-88 

1887 

Jan. 8 

321-97 

16-75 

7 ' 8 i 

39-17 

612*39 

13372 

—27-80 

18 

321-87 

16-67 

7-76 

291-56 

133-84 

27-74 

28 

321-82 

16-58 

771 

184-00 

*44 

133-90 

2771 

Feb. 7 

321-81 

16-49 

7'66 

76-50 

# 5 o 

I 33 - 9 I 

2770 

17 

321-85 

16-39 

7-62 

329-06 

‘56 

*62 

133-86 

27-70 

27 

32193 

16-30 

7’59 

22r68 

•68 

13375 

27-73 

Mar. 9 

322-06 

1621 

7-56 

114-36 

133-58 

27-79 

19 

322-23 

1613 

7-54 

7-09 

73 

612-78 

I 33-36 

27-87 

29 

322-43 

1605 

7-53 

259-88 

13309 

-27-97 


P' angle of position of the minor axis of the satellite’s apparent orbit, 
in the direction of superior conjunction. 

a, b, major and minor semi-axes of the apparent orbit. 

w—U, longitude of the satellite in its orbit, reckoned from the point 
which is in superior conjunction with the planet or in opposition 
to the Earth. 

U + 180 0 , planetocentric longitude of the Earth, reckoned in the satellite’s 
orbit from the ascending node on the celestial equator. 

33 , planetocentric latitude of the Earth above the plane of the satellite’s 
orbit. 

The values of P', a, b and^—U are to be interpolated for the 
times for which the apparent positions of the satellite are re¬ 
quired, the equation of light being already taken into account 
in the ephemeris, and the position-angles p and distances s are 
then found by means of the equations. 

s sin (P' — p) — a sin (u — U) 
s cos (P ; —p) = b cos {n — U). 

The satellite moves in the direction of de creasing position- 
angles, and will be at its greatest elongations and at its nearest 
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